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ROMANCE IN THE
MAKING OF STEEL

An Industry Titanic in Its
Nature and in Its Sud-
den Growth.

IT IS BUT 40 YEARS OLD

And "Twas Only in 1846 That

| out to the observer,

Malleable Iron Was
Hit Upon.

U'SE OF THE AIR BLAST|

William Kelly, Sitting Before Fur-
nace, Chanced Upon
Principle.

IRON ONCE A COSTLY METAL

\ncient Greeks So Found It—Some of
the History and Future Possi-
bilities of Steel.

I'nose who have lived in steel making
towns never forget the sight of the great

1lls in operation at night. The tall

imneys that point their black fingers
~kyward by day at night turn into won-
lerful candles, each with its waving,
raalty colored flame flickering against the
black sky. The iron sheathed buildings
=eemn to reflect a white glow from every
opening, and every window is a apot of
light. Now and then a burst of flame

| seven miles at that.

, place in the molten metal that filled his |

from a converter shoots upward, fllling the
air with glittering sparks. Then a train-

lad of hot “'metal creeps through the | priority of invention and the United States  gave
yard, some of the metal sputtering and | Patent Office recognized his claim
glowing and another part darkening 1o a ! the panic of 1857 came and Kelly sold his  air in a skyrocket of sparks

rich red. If it is a wire mill there is a
seemingly endless tube of heated wire
n coils travelling along an overhead
conveyer,

Nearer the rolling mill the | bankrupt, but he always had in mind the | suceaseful,  The
«oils are very white, but they grow dim- | great fact of his life, that he had learned and it took him halt an hour

men busy and turn out a thousand tons
of metal a year. After the war the re-
vival of business brought inoreased orders.
Planta were run night and day to flll them.
The output doubled and the price of iron
went from $19.60 to as much as $73.60 a ton.
The demand was for stee] and cheap steel.
The railroads wanted it, the industrial
ocentres were olamoring for it.

It was Willlam Kelly of Pittsburg and
8ir Henry Ressemer, an Englishman,
who answered the demand. Kelly's his-
tory and the story of his invention is the
opening chapter of the book of modermn
marvels which the steel induatry spreads
Kelly's father wasa |
landowner near Pittsburg and Kelly was,
38 years old when the iron maker first
knew he lived. He was then making
wrought iron kettles and used a small
furnace in which about 1,600 pounds of
pig iron were placed between two layers
of charcoal. He had to cart his charcoal [
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A OGREAT DISCOVERY BY CHANCE.

As he was sitting in front of his furnace !
in 1848 he saw that there was a white |

furnace. He knew that the “finery” had
little or no charcoal in it at that moment,
merely a good draught of air, and yet the |
iron was almost white hot. He thoughta |
few minutes and came to a conclusion.
In those minutes a new era was born to
the steel industry. He concluded that |
there was no necessity for charcoal, that
air itself was fuel, that the oxygen in it |
had united with the impurities in the iron.
He was sure of his ground now and was
willing to prove what he had discovered. |
He invited a number of iron makers from |
Kentucky to visit him where his plant
was, Air was blown through melted pig
iron; the cooled ircn was made into a
horseshoe. He had discovered malleable -
;,{;;n lm:):!addzivm ‘:hal‘, » m?"ld";mb';' {him a corner in the yard and there Kelly and spent his last days quietly in Louis= |
“":ﬂ‘_’u":’,l ‘::u:nn:d? ";?P ‘:,“":‘01 it m;.huil.l another converter. When the queer  yille, Ky. !
“pneumatic process.” | apparatus was completed it excited gen- HOW RESSEMER STARTEDL
In 1851 he built his first converter, a | eral ﬂlnmm?' and no little comment from !
square brick affair four feet high. with | the workers in the mills
a cylindrical chamber with a hole in the ! INVENTOR LAUGHED AT AT FIRST mer had a conversation with Napoleon
bottom for the mir blast. Five years, When Kelly was ready for his first | [[1. who was then Emperor of France, !
later he learned that Henry Bessemer in | experiment he asked the superintendent |[in which Napoleon complained that the
England had taken out a United States for a blast of air and a good one.  The 'metal which he used for his cannon wag
patent for the process. Kelly claimed! engineer in charge of the blowing enzing Lexpensive dnd pot verd good. Bessemer |
such a youny tornado that the whole began expriments in Loudon.
contents of the converter flow into the “l had very little to uunlearn about
They calied metallurgy,” he is quoted as saying, “and
was lnughed the idea struck me of making malleaplo |
iron by introducing air into fluid metal.” |
He met with epposition in England just
as Kelly had in America, but succceded |

Mr. Bessemer in England was ©o
worker inpointof time with Kelly., Rosse=

Then

patent to his father for 81,000,
Kelly with some théusands of others
in the country at that time became a

it “Kelly's fireworks, " and it
at for'years
Kelly's next

experment

r hilast

Wis more

was moderated

- 1o produce  Now there are more than a hundred

mer, until those furthest away from the something other people didn't know. One { o sabstance which flattenesd out conld be  bhessemer converters in daily use
1ot mills are black and invisible ! day he came to Daniel .1. Morrell, the gen- | Lammered into a thin plate and was not The modern converter i# an iron poll

All of this is u growthgalmost of the last | eral superintendent of an iron works Lcast iron.  He had proved his point that  abont twelve feet high swung on an axle
forty years. At the opening of the civil | in Johnstown, Pa., and asked permission | cold air refines molten iron and does not 11 the muddio so it can be tilted,  Delicate
war it cost about 850,000 1o outfit a first | to use his facilities for a few xperiments. | chill it.  When he was more than 50 vears @ ectrical machinery makes this huge
liss furnace which would keep m‘\'.-myl‘l'he superintendent promised to give|old he retired from the iron business mstrument as easy to handle as a toy
T —— s ——eeee -

— e — - = o —

888 men.

torpedo tubes.

turbines.
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PRINCIPAL DIMENSIONS: Length 521' 5"; breadth 88' 2
placement 21,825 tons; contract speed 20%:i knols; speed on trial 21.28 knots; Horse Power
28,000; coal capacity 2,500 lons; fuel oil capacity 475

ARMAMENT: Ten 12" 50-cal. B. L. R.;
|  PROPELLING MACHINERY: 28,000 horse power

BOILERS : By Babcock & Wilcox Co.
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V. draft 28' 6"; dis-

tons; complement 60 officers and

Sixteen

5" R. F. G.; two 21" submerged

waler tube boilers; four Parson’s
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' poured in and then the air comes from

| pot tilts slewly until its

HMocomotivae

(dones was next in line for promotion

near

| plant did in
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The ordinary converter holds about
30000 pounds of molten iron. This is

sttle holes at the base.  From the top of
the converter a huge corsucopma of flame
bursts out, brilliant with millions of
scintillating dises of molten metal. They
change from red to vellow, and then they
bacome white.

Ak isthe work-of a skilledl man to know
just when the ¢hange is complete. In |
some makes of converiers he watches
tarcugh o protected opening into the
soething mass of hot metal At the
proper time he gives%the signal His
assistant presses @ lever and the great
contents pourinto
aladle cnd from that la ilc are transferred

hy Capt. Jones was read to the Rritish lThul iron was identified with the history
Iron and Steel Institute in 1881 and has | of the Hebrews is proven by the words
sometimes been called “America’s Indus- | which introduce Tubal Cain in the fourth
trinl Declaration of Independence.” In | chapter of Genesis, where he is desoribed
this paper Jones assigned flve reasons |uas “an instructor of every artificor in brass
for his success: The employment of young | and iron.” The Canaanites fought the
and ambitious men; strong but pleasant | Israelites from chariots of iron, and the
rivalry between plants; the employment | King of Bashan retired 1o rest in an iron
of mixed nationalities; the eight honr| bed. The head of the spear which Goliath
day and the use of the most up to date | wielded was of iron, its weight, we are
machinery. [ told,” being “six hundred shokels of old |
REFUSED CARNKGIE'S OFFERS OF WEALTH, | iFon.

Time and again Carnegie offered to|
raise his wages or take him into the busi-| The Greeks knew the uses of iron, but
ness, Herbert H. Casson in his “Romance | scholars gather from the roferenees made
of Steel” relates the following incident: | to the metal in Homer that it was rare agd

*Among all the partners and employees | costly. In the third century the Roman
of the Carnegie Company Jones earned i carpenters and masons used iron tools,
the most and rm;lved the least. This| The people 'll'lh':rutm “;-n- makers of irgn |
was largely his owh fault, as he refused | instruments befors the Romans wers,
to |)(0('nn|¢f":l shareholder. ‘No, Mr. Car- | and the Romans learned this when their
negie, I'm much obliged,’ said he, when | men were cut down by the Spanish sworce |
he was offered a partnership, ‘I don't | inthe hands of Hannibal's soldiers, When
know anything about business and 1| Conar in\‘;ui-- lf*_rilmn:u-l;;.numl tlh;;llth'ﬁ
don’t want to be bothered with it. 1've  injpossession of iron which they had made. *
got trouble enough in these works. I'lltell|  What surprises historians is the small
you what you can do. You can give me | progress that was made in the years that
'u hell of a big salary.' ‘Affer this, Cap- | men knew how to forge iron. Some “
tain,' replied Carnegie, ‘you shall have | the primitive methods are still to be foumd
{ the salary of the President of the United in operation. Explorers in Africa lohs
' States.'™ | umr‘] fifty yeere ago described the methods

Jones did not believe in waiting lm“'"fl iron manufacture they found there.
his machinery was worn out. As soon |~ ITWo men squat over a charcoal fire,”
as there was a newer and better device #he description goes, “and both urge it on
on the market the old machinery went to W I[h !uug-l bellows and rlmr'm it alter-

the scrap heap and the new was pml in :;l’.' L'r"l‘n ‘;:_Ll_' l'i'l'::':':l;l'“h:;"‘l"t t?:gnluml
its place. Several times he amazed his OF these two men is a4 dezen pounds of
stockholders by asking permission 0 | jray, .
smash half a million dollars worth of

| machinery which was practically m-w;

| but not of the best. ; i 5 i
u‘;nn:-n‘(; death occurredatthe Braddock | ::::u;:_gt h{:nz::::'l?;:-’:-':,::::j'?,::m of
| furnaces in 1859. One of the furnaces | g small place in the history “ﬂ'lﬂ-
had been working badly and a squad of | world's needs it -now S i mu.
et ‘F"‘““ e mnwd.s:n::er:!l:‘[l::e. [ !'Orvmom. If the present retio of increase
"““;"‘ e & ““'t g:“;‘;u on the head |18 kept up the five years from 1935 to 1008,
UFERS. SEi1 WA rmme . _ | statisticians figure, will require &y much |
and shoulders of Jones, ;I‘ha- ?:.‘»:mg::l { ore as the two decedes from 1880 to 1
he died in the hm\rntal.]' n:ﬂw hile | But prophets of an iron famine ﬂm'." :
workmen mnrc!md to his g _ * | that the iron Ihdustry mest contitill ‘
Andrey Carnegie stood by weeping. present. They forgst, jupt

las it is at
A MOBNTAIN OF LAKE SUVERIOR OLE. | e gay that we know little of the con=

TRON COSTLY IN ANCIENT GREECE,

THE FUTURE OF STEEL,
What has the future got for the steel

into huge cloy receptacles which a small

puts into place These re-

ceptecles form 2 minicture train and are

talien away

LHE PICTURESQUE CAIM
Another curious figure in the light of

the blezing cupola of the steel industry

(was Capt. William R Jones, whodeveloped
| the invention of helly

helped put the Carnegie company above
its carly As a boy Jones
They

competlitors
was indifferent to danger or pain.

| tell & story that as a boy he cut his finger
I neil open to see what was underneath

When e was eighteen he ran away from
howme, marvied and got his first job in
the Cambria works at Johnstown
the manager of the place died, in 1873,
The boss thought he was too irresponsible '
and promoted another man over his head
The other man insisted that he was nog
the person for the place and Jones got it
Aundrew Camegie secured him as super- ¢
intendent of the new works at Braddock,
Plattsburg. Jones turned out
nenrvly twice as much in the first fifteen
woeks that he was there as any one before
him had done. A year later he made |
more stee! in a week than the avernge
six. Jones had the knaok
of inspiring his workmen and every man
strove to do his best for him, A paper

|
WILLIAM R. JONES, |

and Bessemer and |

When |

Cseientists,

Evidences of large iron works have been
found on the Peninsula of Sinai, while

spring of 1815 Philo M. Everett of Jackson, | almost nething of the 5,000 feet benvsith
in the distriet, Everett went north '-"Ihrnughr ore fields thought inaccessible
130 feet high of @lid ore which looked a8 | waste valuable assets.
to be the last most wonderful of the world's | “lat me give a few illustrations. If all |
| years will exhaust them. be i hundred miles in diameter, Inside
; and our 3,161 puddling furnaces, The
contrast them with what has gone before, | Paves would form a fourth thirty-fiva
a mile in circumference pouring out a
{there was used in the building of the
the day and night.. Put the whole Ameri-
“able enough to form ad important part! pounds apiece, they will weigh no mory
; have produced enough to outweish |
York, a small piece of the iron used in| gl
by some explorers, who attributed its |
circumstances which indicate great age, | in the employ of the Pennsylvania Rail-
the other relics of antduity collected by | North Side, Pittsburg, had for many years
at the installation of his libraries, often
the fact that the metal was in uge by the
Assyrians, Chaldeans and Babylonians library. and that when he became wm“{:{

Lake Superior district m“"'"‘.d "“’!tents of the earth and are acquainted with
roquirements for more ore and in the|gngll spots of the surface. We know
Mich., was told by a halfbreed Indian that | that gurface and within our reach, The
there was a great mountain of solid iron | improvements in transportation have
Lake Superior with four men and &0 |t5 the doors of the steel industry. Im-
Indian guide, found “a mountain | provements in methods have made former
bright as a bar of iron just broken.” | “To sum up once more the wondersef
The Lake Superior ore mines are held } Amerjcan steel magic,” says an author,
mineral discoveries. Experts say that| our 5580 rolling mills were arranged in &
at the present rate of consumption fifty | circle around Pitteburg the circle would
: . ; | this might be a circle three-quarters
But iron is not new and l!h nufnufnr-mllv‘ arge, composed of our 500 “35",, mim
dates so far back that historians don't 577 |
care to use figures for it, and those who | open hearth works would make a th
speak of the glories of to-day frequently | circle, fifiy miles across. The 410 for:
miles in diameter and in the centre would
| IRON IN THE PYRAMIDS, be a flaming hub of bessemer converters
{ A g y Christ .
Four thousand yeara before hris river of molten steel at the rate of twa il
; a quarter million pounds every hour of
great pyramid of Gizeh a quantity, small
| to e sure, of iron, a substance then valu- [ can nation on the gcales and, at ninety
g i ol T oo I than the iron our furnaces are making
of the apoils of war. In 1837, according | every two months.  Inthe lust three years
to the curator of a4 museum here in New | o,
| the men, women and children in the
the construction of this pyramid was found | world. "
long life to the very dry climate of Fgypt, Carnegie's First Library.
Other bits of iron have been found nmh-” When Andrew Carnegie was a mere lad
thousands of years, and these specimens | road, he with the other boys of the old
have been carelilly, preserved among | First Ward, Allegheny, Pa,' now the
| the use of the private library of a Major
| Anderson,  Mr. Carnegie, while speaking
said that muej of his success was due o
the influence of the books obtained in this
of the plains of Mesopotamia ages before | (he building of the Allegheny Free
the Christian era is pretty well established l brary was ono of his first acts.
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IN A BOILER HOUSE OF A STEEL MILL,
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